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STUDENT 4
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2 3. CI2 HIO|E & &AMEHO = Aelsto] B-E2|E 1 HE uff RE L =of| =xfst= 7| 2
X} 30]2ta JpEstict)

7| #E2 deXM:8,5,1,7,3,12,9,6

@®3
@5
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4,128 MUSIH QEZR XA [7, 8, 12]7F 2250 80| REZ 227t REEE= [5, 8], At (1, 3], [7],
[12]7} EICt

5.9,62 &stH 2 XA (1, 3], [6, 71, [9, 12]7t £l =7t 20| QiD= X|& FE 7|= 52 80|Ct,
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SHIEAH= 9= LER 2|Z Lo )l £E J|= 52+ 80|C}'OICt.
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2 4. 5 2o|M R1(A, B, C), R2(B, C, D)E 22X 2|2 X9I(Right Outer Join)& &t Z1}of| LIE}LH=
REo| 47
Rl
B C
1 2 3
4 2 3
7 8 9
R2
B C D
2 3 10
2 3 11
6 7 12
@ 3
@ 4
® 574
@ 67
HE 3
EH ZQIE

O ZMl= RLER R xQI0M LEZ 20| ¥ EE KRt =2l £99| LIS HELE s0U= RE S

A&st= EHolTt.

27K o]ct,
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= A SET Aol ZEICE
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A2k 28

R29| & i £EE (2,3,10)2 R12
R29| & ¥ £& (2,3,11) R12
R29| M| X £E (6,7,12)2 R10IA LX|SH= (B,C)7t SICOR QEX 9
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sixolof mhat 17§ a7t achz

MXIE sy
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an }% 20| M R, SOl CH2 X9l 342 S| %S 27 (K, b4 v HAZ2I(Natural Join), K2
2I1% o xol(Left Outer Join), X2 LEX 9|8 XQI(Right Outer Join)S 2|0|$tC})

R

al bl cl

az b2 c2

a3 | b3 | c3

a4 b4 cd

S

b4 c4 d
®f RMXyS

al bl cl dl

a4 b4 oA i
@ RMypne=eS

A B C B c 5

al bl ol bl a i

a2 bl 5 bl . o

a3 b3 o 03 3 5

ad b4 o4 ) o “
@ RMG—ppe=cS

A B c B E 5

al bl ol bl m i

a2 b2 2 | NULL | NULL | NULL

a3 b3 3 03 B 0

a4 b o4 ) = W
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@) | RMyoppre=cS

al bl cl bl cl di
NULL | NULL | NULL | bl c2 d2
a3 b3 c3 b3 c3 d3
a4 b4 cd b4 c4 fe7)

1.R1} SOl & £40| B, Cef= HE MA =leirt
2. B2t C7t SAl0f 22 Aot LHR ol XAz Rlof HElts HE SISttt
2 0L % 22o0|MS EES=X HA Fet 7, EX[SHA] g= Aol NULLO| o= Z0f| S0{7H=X]

MX|E sid

@O O: XA AXRRQI2 SESM B, C/HHEF L2 ¥t HI| 0 S8 &4 S ot Tt Exlﬂtr Rol 1%
(al, b1, cl),3¥ (a3, b3, c3), 43 (a4, b4, c4)Bt S| ZH CHS 3 2

SICt,

@X: ZUZXQU R _b=b c=c S& B2 C7t SA|of| LX|st= Yot H2ZICH 22| 27(9 230'1
(@2, b2,c2)2t S| 28 (b1, c2,d2)E EFCEE Ot 21 B= b2 = b1 2 Ct2L} E2 B
Zutof| IeHEICH= FO|CEH SHIEA|= 0| O titA{of StH, TA| Aat= 1, 3, 43 2| 371 Yo
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Z &M B, C, DOll= NULLO| A EICt. MIA|El Z2tot gt

@ 0: QEZ QHEZXQI2 S| RE M HESICE SO 28 (b1, €2, d2)2 RO| B, C7t SA|0f| Lx|StH= SO
QIO0Z REZESMA,B,C7ENULLE BAIE|D S % 22 SX|EICH MAIE 2147t SiCt,

QE ZXOIE

@ C 20| c2= 2= O|F U= ZQIE ZME 20| 2HE ehOoIL}. o] 2H|Ql = =22 B2t CE
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2 6. DM (MM, TMHF, STALE, ZHEE) EH|0] 2004, 2000 0|=0i| 10 0] 22| XS AraHst
EMAL] 0| ES 5 B10] E={ot= SQLERE &2 227 (T, ELAIHO| St EWALE EXHOIX] 8
|

Aoz JpPdeict. Tz = T M E|o|£2| 7|=27|0|Ct)

rir

(1) SELECT #¥h¥ FROM %A
WHERE #3W%® >= 2000
ORDER BY COUNT(E=AMF) >= 10;

@ SELECT %A FROM =4

WHERE #d= >= 2000 AND COUNT(E=AME) >= 10
A,
Abd FROM =4

GROUP B

@ SELECT =

WHERE COUNT(:=AHE) >= 10
GROUP BY .ﬂ—\‘}’\}“" HAVING @i >= 2000;

ol
1L
I
rE

O ZMl= &S MM H=2= WHERERt &S 2H= 7l 282 =S M= HAVINGS| X10| & = ZH[0|Ct.

WHERE= GROUP BY O|H0j| 7HH HE HE= ZHHO|CE

GROUP BY= Z2 £LAH7|2| ¥ E [0l 288 TtE= HO|Ct

HAVING2 GROUP BY 0|=0]| ZHS0{ %l JF0f| CHsH COUNT &2 TA=HE M= HO|CL

O] 2NN = HA UEHAT THOZ M HS Z2{0f 5t11, ICHS ZLAHE F2 F A4 TS THCtsfiof

ofLCt.
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Mx|E 54

@ X

ORDER BY= HE HO|X| 10 0| &2l ZTFALS Z2{Uli= =O| OtL|C}. EE3 GROUP BY 10|
COUNT(ZEMHZ)E HE 712X £ U= x| gL,

E2| B32 "ORDER BY COUNT(E M) >= 10"0|Ct, @HI2 A= GROUP BY ZIHAFE HAVING
COUNT(=AMH=Z) >= 10 YEHE JF RS ZO{OF 2L,

@ X

WHERE= 7HE #E HEE= 2
E2 HH¥2 "WHERE YA = >=2000 AND COUNT(=A{H
WHEREO]| =11, COUNT (=AM =) >= 102 HAVINGO| ELF.

@ X
COUNT(Z=MHZ) >= 102 WHEREN| & HOo| £33, &A= >= 20002 HAVINGO| & M= £XAS|IC},
WAHHAL = 2t Ho| £40|22 IF2 Hof| HA| Z2qO0f BHC},

=

= [ —
=2l H¥2 "WHERE COUNT(ZAHS) >=10"2t "HAVING ZlE = >=2000"0|Ct. SHIEH|= WHERE
SIS & >= 2000 GROUP BY ZEAFY HAVING COUNT(EA ) >= 100},

7} 10% o[ &0l ZRBFHAVINGR 2 7! YEHO|CE SELECT ZEAIE2 O EE ot HAOHLIQ D2 @10t

©)
YA & >= 20009 HE R HA WHERER MEst £, SEAIHOZ GROUP BY 311, 2 ZTAL JE 2| 4
A
M
ETAL 00| =5 810 ZHECE

QL OIE
ZX|XH= COUNT Z=210| 20|H 22X WHEREO|| '@7{Lt, HAVINGS Et=%h &= HI WHEREXNH 238list=
X™HE 2IC} o] 2o "UHAE "= ol ZZ710|11 "10¢ O|A"2 12 T H0|2H= FETHEH|H MX| 7t

Ht= Zelct,

ChAl LERH O] A| Tt
ZH0| HE #e| ZtelX|, 2 Fof chict HAIZ X RE F=2otH ELf. & XA 2f £-42 FietstH
WHEREO| 11, COUNT - SUM-AVGXE =l Z1HE HetstH HAVINGO|LCE.

A7 ZIE
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= 8. CIOIE{HIO]| A0f|A] SA|d HI0]7} HESIA| O|FO{X|X| p2QHA C}Z 3t 20| F EzfH
SAof| HE uf 2HIFo| TS 5= ACt. o] 2HIFO| EWsHX]| 212 = A= EE M| 22

$Z(isolation level)g 2 F 1E A2?

T1 T2

update product
set amount = amount + new
where pName = “chair” ;

select productID, amount
from product ;

rollback ;

commit ;

@ |2tz 917), eF 97|, ehetvhs 97l M ks
@ 2&E Y|, grEIts 7|, HE ks
@ gHETts oY), KE Jts

@=xE 75

E8 ZE

O 2Xl= SHE 02tz HAMS UE EMMMO| o= HE| 2|22 22 + U= Al #F2 2= =H[0|CH

Al Fel

1 Af0| T27} product 0|22 Z3Jstod T19| #1Z2tS S 4 AUtk
0|2 T10] rollbackst 22 T27} 942 32 AR|2E 3 AT 4 i 3o[2k= ol Bete] syo|ct
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of Atzfle] EME 2 T27F T19] HB! M AMZtS 411, 1 F T10| EWisH= A=&o|2H= HO|Ct
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= 14. C} 33} Z0| ALl R M HIO| 22 0| 85t= 2|A7t 2212 2015 Qde m 27 E WXI5H7| 2l5H
<dE>1 Z2 SQL99 HE0| IHE E2|HE F2lsto] AL FO|Ct. o]2t Z2 ZZ10|A A Se| 20 QY
z F

A
A4l
R
100 RAR S 10 NULL 500
200 o) %-% 20 100 400
300 A Z=3F 20 200 300
400 Clgeipd, 30 100 350
A
EAME A A
10 A 100
20 S 200
30 s 400
<A %>

CREATE TRIGGER Employment
AFTER UPDATE OF &°] ON AR
REFERENCING OLD ROW AS O, NEW ROW AS N
FOR EACH ROW
WHEN (N9 > 03¢ = 1.1)
UPDATE A}
SET w9 = 0.9 = 1.1
WHERE ARLARH = O.ARH;
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<H 7>
UPDATE AF! SET w9 = 59 = 12

WHERE AP IN (SELECT $A1% FROM H-A);

UPDATE A} SET ¢ = 59 = 1.05

WHERE ApH = ALL (SELECT #A41% FROM #A1);
UPDATE AR SET w9 = 5o = 1.1 WHERE AP = 100;

Ol 2gd
AR | olE | o]
100 | 2% | 550
200 | o] &% | 420
300 | A3 | 315
400 | =7k | 380
@A
AR | olE | o]
100 | 4% | 550
200 | o]&% | 420
300 | 43 | 330
400 | =iz | 380
O Al
AP | olE | o]
100 | 2% | 605
200 | °]&-% | 440
300 | A3 | 315
400 | Hizk | 385
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@l A1
A | olF | Fol
100 | 2% | 605
200 | o]eF | 440
300 | A& | 330
400 | 9oz | 38
He 34
£ ZE

AFTER UPDATE & E2|H7} 20 CIAES 10% Xt Tt OLD 20 7|& 10% QA O 2 £ E2|= S2tat,
0§21 UPDATE 20| &AM Oo 2 =X MEL|=X|E 2= 2H|0|Ct.

At Ee

%7| 2 MZE2 100, 200, 4000]|LCt.

E2|7= 2t o] Z047t HAEl §| NEW.20| > OLD.20f * 1.1 0|H 1 o F
HFECE.

[2tx et o UPDATEO A S{8&|= Z[CH QIAZE2 10%0|10, CHS UPDATE= 2™ A1tE 7|F Q2 CHA|
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CHArolCt 3002 300—3157t =0 10% A 247t OfL|{ M OLHZ QX[ EIC},
M| | UPDATE= 1002 550—6052 HH=0| 0l= 25| 10% 1 At0|Ct Z=740| > 0|22 EB|AH7}
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£ 15. ZAH(checkpoint) & 7|1} 2H24stof
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T4= 212 5[0 REDOE| 22 D=1002 %L},

, 2@Ht2 7= B=2000|Ct.
=

1
1, EH=|= C=1000]Ct,

b

=
xﬂaE.O_ O|Z0f| A|ZHSH T1 % QS CHAYOILA Wi Al4-7h BHTH 2] THEH 7|22 A A KH4I7} ofL| 2t
Xt
o

CHA| LEH O] A| Tt
U Foli A[Fo| 2t=E EMMM} 0|2t EMMMES L=Cf A0S 212 €l 242 REDO, O|2t=22! A2

UNDOZ =F¢t 7| 2t C|O|E| &= Ztof| HHE A EICt,
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HIEQIE o|=2 ol M 2t== REDO, ZHolf A|E I 52 UNDOZ F2|ECt.
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2 16. 1MUE F S shHET Fofstx| et2 1Z4o| nZ|p, 0|8, FAE CIS H|0|E{H|0] AR ELE]
st n gl 22 W27 (¢ Ct, PK= PRIMARY KEY, FK= FOREIGN KEYE ojojgt)
FID(PK) Zo|§ 7}4
11 Spray Roses 19
22 Sunflower 44
23 Love’s First Bloom 35
27
I AID(PK) ol & Fa
1010 S. Brass Pittsburgh, PA
3005 Romeo Lexington, KY
2002 Juliet Norman, OK
i
FENS(PK) | ZIDFK) | 2AIDFK) | 5% S
23010 11 1010 4 | 2013-08-22
23011 11 3005 3 | 2013-09-11
23012 11 1010 1 | 2013-10-12
23013 23 1010 3 | 2013-08-01

SELECT C.a4D, Colg, CF24
FROM 317} C
WHERE C.274D NOT IN
(SELECT C.27D FROM 4 O WHERE C. 22D = 0.22D);
@ SELECT Ca2D, C.o, CF4
FROM 4% O LEFT OUTER JOIN 2%} C ON 0.32ID = C. 24D
WHERE OF8#3 IS NULL;
@ SELECT C.a2D, C.olE, C5
FROM 5 0, 217 C
WHERE 0.27D = C.22D AND 0743 1S NULL;
@ SELECT C.aAD, Colg, CF4
FROM 174 C
WHERE EXISTS
(SELECT * FROM 7+ O WHERE C.24D = 0.24D);

U4 H|o]= Ao M =Z HIO|Z0] e tHE LHEHLEX] §42 UAHIDE Z2t= SQLIE S 2= =H|OICt.

N

1. 024 g|o|=2| nZ{IDE =QlsHH 1010, 3005, 20020},

2. =2 H|o|22o| DZID(FK)E &olstH 10102 30055 LIEFHCE,

3. M2t =2 H|Oo|S0f| $F M= LIEFLEX| 942 1124 20028 gtetst= +20| HEO|LCt.
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7H & MA| 1242 1010, 3005, 20020|Ct.
= HI0[E2| 024D E0il= 10102 3005 2B = FF 0|=40| gl= D42 2002 Juliet oF HEO|LCE,

MR8 o &

@O0

=71 ?1X]: 24 E|o]=2| 1D B TA|2t FF H|0|=2| 2Z4ID(FK) EO|Ct.

HE MERZ|Z HM 0 Co| nZ|Dpet 22 FE0| A=XE FE HIOISUHM &1, 2 Zatut GIOQH NOT IN
Z240| 0| ELf.

et £20| gl 124 20028 o8 2 FE Z=210] SE=Ct.

QX
271 131: R2 Hlolitel FEW(PK) FOIc

2l #5942 "FROM £& O LEFT OUTER JOIN 2§ C ... WHERE O.FE2HS ISNULL™ £ &0|C}. LEFT
JOINS| 717 El0[:20] 2 00[22 2 Hofe} 02| FEvis = 22 ZXeIot NULLO| 2 4 ek
ZHI27|= "FROM 117 C LEFT OUTER JOIN &2 O ON C.11ZID = 0.1 Z4ID WHERE O.FEHZ IS
NULL' §2 1242 7|Z 02 XQIs|of 0|52 DS &S 4 QIck.

= A

@ X

Z2H QIK|: 2 gjo|22
S2 HHS LI =9
NULLO| OfL| 20, LH&
SHIEA = W8 =Q
AtgH{of BHCt.

o
an
A
[
for
rir
N
T
U
>

0
H

@ X

=7 IX]: =& Elo|=2 DZID(FK) oIt

E2 B3 2 "WHERE EXISTS® £&0|C}. EXISTSE sl 1249| FE0| stLtate QoW &o| E|22 10102t
3005K% o|0| F2ot 03 H=Ct.

ZHI27|= *WHERE NOT EXISTS (SELECT * FROM & O WHERE C.2Z4ID = 0.1 4ID)" MY £&&

Ag3loF 20| gl= 1S 3= & ULt

QE ZXOIE

O 2|9l et E2 & 7HX|O|Ct. Aim, 1D 227t FE0i| §iCh= Ar&of| Z21 20| oF Z2l Z2er 40| ot HE:
TOiSHA| ¢t2 BRE =S5t7| &lCh. EXl= 20| ofL(2t 245 k= Zi0|Ct, SM, OUTER JOINS MOEt:
71ZHO|2S FELZ TOH NULL At HEISHK| §h=Cts Es SX17] &t
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CHA| LI O] | Tt

070 124 EXl= HA 024 HA| ZeoA =2 Elo|S0 STet 12 Hets otk M2istA ElCt SQL2
"NOTEXISTS™, "NOTIN", EE= " 24 LEFT JOIN F2 2 FEZ NULL" B 6tLIE FHE|H, BtEA| 1A

E|0]=0| 7|&0] £[0{OF BIC},

47| ZRIE

0|70} D2 D 7| FOR I XL EX| RS HE A S=Ch,
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17. Eai=Mo| xtAEY BEX| (deadlock prevention) Z2EE S0|AM <H7|>2] MHE OI=Est=

OEIYAHIE WRE 61| 242
OTo oI 228 2 82 X7t BRY 3L, 1,7t B2 *EH7r0H-IE|(E st 2B CE g2g
7|Ck2ls A7} ofL) =

£ tiZ7|(no waiting)
@ 4B th7|(cautious waiting)
3 AH-th7]|(wound-wait)
@ t7|-F53(wait-die)

Hetay
EH ZQIE
O] M= naMEf X T2 EZQl no waiting, cautious waiting, wound-wait, wait-die®| 718 7| &2

22715 AE}QIX| OILIX|E 7| =02

O —

=

cautious waiting2 &3 7txl EZHMM0| 3ixl CHE XHAE 7|2
CH7| O£ E Hoh= wAHME] 2X| 7| o|Ct.

no waiting2 0| LIH 7|CI2|X| gt ZA| H3|A|7|= BfAlo|Ct.
wound-waitet wait-dies= 25 EfQAERT I T Q 5t

=2 oo Ho|E ZFslrt.
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MX|E ol

@ X

2 th7|(no waiting)=
M7 E2ZEX] U

2l B2 'TARE o[t = FX[0[Ct.

2152 QEMS M 7| E 5{E6HX| %11 FA| abortA|7|= EHA0|C}H E7|MEH
RO ™ abortA|7|= &Al0| OFLCE,

&l
SHEAI= 'S30| FYSHHE 7|CH2fX] ¢ SA| Zofstrtoltt.

|0 o

um o
1]

®

r=

Ch7l(cautious waiting)= EtJARMIE ALE3SHX| §EM, Ti7t Tj7t &2 &5S QF U T;7 OF2
=S 7ICiE| K| b= HEHO|H T;E 7|Cte| A ot ;7 0|0] E2Z HEHO|H T;E abortA|ZICt 27[2]

2 I
Aat Zets| RISt

B M o o

4n

@ X

AX-CH 7| (wo

[

nd-wait):= EFH AR T 7|HE SFAO|C}, Q2 El ESHMM0| =2 EMMMO| JHE HES
2hH X

o
= abortAl7| 2, M2 MZ22 EHMMR Q2fF Z5 7|Ch2lch 27|13 "t 222

QT MEL B2

AEJQIX|'E 7| = O 2 THCHSIX| Qb=C}.

E2I HH2 'EIUYAMIIL TQBHX| 4 S 0t ATHe| S22 R Z ZXTH0|Ct SHIZ A= 'EIJ AT}
LQSHH ¢y RMEQZ 7| 2F 3| E Metcto|Ct
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SIS W 5fX| 0r2'0| FAIE0| YOBE @), @ A HHHEICH DE HIEFIABT
og'0lats =

HX EIUAMT HQ {22 T2EESS 2 LheC} EFAAMII HR6HH wound-wait E=
wait-die0| 11, ZR5X| O™ no waiting LE= cautious waitingO|C}. JCHS CH7|E Mo 81 85HX| o™
no waiting, &th7t S22 E|X| §IAS mWEt 7|CHE|A| 5HH cautious waitingO| L}
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o7l ZolE

no waiting2 FZ&1 abort, cautious waiting2 &CH7} 2F 98] QO™ wait, wound-waitet wait-die=
EtUAEHI 7|HHO|CE,
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2 18. Y|0| M R(A, B, C, D, E)0il LS 49| g F = {A—>C, AC>D, D—>C, D~E}7t FO{RS

150X s

F(minimal set)2

XIS
(==

A4

1
&4 gt Fol

Kio
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Ct.
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Mo

20. C}=22 HIo|E{ 22 E{ 2] X| AU A (KDD: Knowledge Discovery from Data)2 2|$t thA|H
Eo|ct. HiIZtol] So{Z HE 22 A2?

]

dole Al — . —> H|o[E AE
. ]
Hlole ¥k —> & —> ©

<H|O[E{ZRE{ Q| X|MEAS let THAHE 1H>

@ 7:H0|E| S, L ClO|E{Or0|'d, o T E 7L 5! #H
@ 7 oljojE{Otold, L Cl|ojE S, c: IEHEI N B H
® 7:OlojH S, L EEI S #3, o H|o|E{ 00| d

@ IS WIS B, L H[0|E{OL0|'d, C: H|O|E| St

oz
1L
[
re

EM ZoIE
O] ZH|= KDD2| & X2| &=AO0i|Af CIO|E | O|= 2t Ci|0|E] Het 0| =0f| o THAIZF QEX| S
ZHo|ct.

o
rr

SHE =M

1. ololE] FH| - ZSat =€X| H|oIE & Felst= HA[o|Ct.

2.0|0|H S¢& - o2 H|o|H @™ S StLtZ Zfsts THAOICE

3. Olo|5 MEf - 2Aof| Q3 H|0o|E{ Bt 2| = THA|O|Ct.

4. G|O|E 2t - Oorol'dol| SA| e, @9, @A Helks Sh= HAO|C
5. C|O|E{Otol'd - &1 HIH 12 &N 2 &3t THAO|L,

6

CHEEIL S B - EE IEO| oS HIHSt XA Qe =
off Of &=A{QI7}: ofe] TS HA SEHOF 2

¢ist= EHAO|LY.
I: o
0| =|H, Oto|'d Zap7t L2 F{of|OF T T 7t 5 10| 7kt
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MxE sl d

@ O: 7=G|0|Ef S¢, L=Cll0[E{0t0|'d, c=I{EHHI} 5! EHO 2 BiX|=|0] KDD2| EF & A2t LX|BHTt,

@X: 2 222 7S Ho|EDtold, L= Ho[E S§ = B FHo|C}, SHt=A|= C|ofE YA th30| ClofE
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